Introduction
Inflammatory bowel diseases (IBDs), including Crohn's disease (CD) and ulcerative colitis (UC), are chronic, idiopathic inflammatory diseases of the gastrointestinal tract. IBD is related to increased morbidity and reduced quality of life (QoL).
1,2 IBD is also linked to direct health care costs, imposing an economic burden of $6 billion in the US, submit your manuscript | www.dovepress.com
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As one of the psychological models, insecure attachment is linked to deterioration of QoL with high anxiety and low selfesteem, not only diminishing interpersonal relationships but also impairing social interactions in the IBD patient group. 2, 8, 9 Usage of antidepressants to treat concomitant depression in patients with IBD was found to be associated with a decrease in relapse rates, steroid use, and number of endoscopies. 10 Most of the current literature studies address the need to determine the effects of antidepressant drug treatment on the IBD patient group in prospectively designed clinical studies. A recent literature review that was focused on antidepressants and IBD pointed to the presence of significant barriers to make a definitive statement on antidepressant drug efficacy for the mental and somatic status of patients with IBD due to the poor quality of available research. 5 There are some cross-sectional studies in the IBD patient group measuring depression and/or anxiety as a symptom level. 4, 5, 11, 12 However, most of these studies did not use the diagnostic criteria from the Diagnostic and Statistical Manual of Mental Disorders (DSM) or International Statistical Classification of Diseases and Related Health Problems to detect depression and/or anxiety disorder as a diagnosis in their study population. There is no prospective interventional study to evaluate the effects of antidepressant drug treatment after confirming the existence of a diagnosis of depressive and/or anxiety disorder in the IBD patient population that uses a structured psychiatric interview carried out by a psychiatrist according to DSM criteria.
The aim of this study was to assess the effects of 6 months of antidepressant drug treatment on scores of depression, anxiety, QoL, and sexual dysfunction in an IBD outpatient population having diagnosed with anxiety and/or depression disorder.
Patients and methods Participants
This study was designed as a prospective one among patients followed up in the IBD-specific gastroenterology outpatient clinic at Marmara University Hospital between June 1, 2013, and June 1, 2014. Patients were included in the study consecutively during their admission to the outpatient clinic. Inclusion criteria were as follows: patients with IBD followed in our outpatient IBD clinics (with a diagnosis of CD or UC), willingness to participate in the study, and ability to sign an informed consent.
The IBD diagnosis had been established after endoscopic, histological, and radiographic investigations. 13 Exclusion criteria were as follows: aged 17 years, illiteracy, physical handicaps (ie, blindness), ongoing psychiatric treatment, and mental retardation. Written informed consent was obtained from all the participants. The study was performed according to the principles of the Declaration of Helsinki and in accordance with the Medical Research Involving Human Subjects Act (WMO). The Marmara University School of Medicine Local Ethics Committee approved the study.
study design
In the screening phase of the study, a sociodemographic form and the Hospital Anxiety and Depression Scale (HADS) were given to the patients with the aim of detecting anxiety and depression ( Figure 1 ). Patients with scores above the cutoff point for depression and anxiety were referred within a week to a psychiatrist certified to carry out the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I). After a psychiatric interview using SCID-I, patients completed Short Form-36 (SF-36) and Arizona Sexual Experience Scale (ASEX) tests for assessing QoL and sexual dysfunction. Individuals diagnosed with any psychiatric disorder were offered psychiatric treatment. Crohn's disease activity index (CDAI) and modified Mayo score (MMS) for the assessment of disease activity in patients with CD or UC, respectively, along with C-reactive protein (CRP), complete blood count, and routine blood biochemistry were collected on all visits. As well as these laboratory data, demographic data and data related to disease history (current and past drugs, operation history, disease localization and behavior of the IBD, presence of perianal disease and fistulas) were gathered for the assessment of inflammation in both patients with UC and patients with CD. All subjects were followed up for adverse effects of psychiatric drug therapy. All the psychiatric tests -HADS, SF-36, and ASEX -along with the CDAI and MMS IBD-related indices, and the laboratory data, including CRP and complete blood count, were performed at the beginning of treatment (baseline visit) and at 6 months (final visit) of the treatment period ( Figure 1 ). Patients filled out the questionnaire in a separate room and were assisted by a gastroenterologist and a psychiatrist if they needed any help.
assessments sociodemographic form
The sociodemographic form was completed by the researchers who put the related questions directly to the participants. It included age, income (classed subjectively as low, medium, or high), marital status, education (years), operational status, past psychiatric history, familial psychiatric treatment history, and sleep disturbance related to psychiatric treatment. 
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The SCID-I is a psychiatric diagnostic tool that is a semistructured interview technique for determining the presence of DSM-IV Axis I diagnoses. The SCID-I interview increases diagnostic accuracy significantly and can only be performed by a certified psychiatrist/psychologist/nurse.
The scale was developed in 1997, and its validity and reliability have been established. 14, 15 hospital anxiety and Depression scale This is a self-reported test with multiple-choice questions that measure both the risk and the severity of anxiety and depression in patients with physical diseases. It has Figure 1 Flow chart of the study: the effects of psychiatric treatment in inflammatory bowel disease patients. Notes: *haDs anxiety score 7 described as depression and anxiety score 10 described as anxiety. 
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Yanartas et al 14 questions; 16 the validity and reliability of this test have also been established. 17 The cutoff points have been identified as above 10 for anxiety and above 7 for depression. 17 Scores above the cutoff points predict the risk for depressive and/or anxiety disorders. 16, 17 Quality of life sF-36
This is a validated self-reported scale commonly used to measure QoL and includes multiple-choice questions and a Likert scale. It was developed to evaluate QoL of patients with physical diseases. It is used to measure both negative and positive aspects of health status and is sensitive in detecting differences in disability. It evaluates eight categories of health with 36 items such as physical functioning, role limitations, social functioning, mental health, vitality, pain, and general health perception. 18, 19 arizona sexual experience scale This is a self-reported questionnaire with five questions using Likert scales. It is designed to evaluate the major components of sexual dysfunction: drive, arousal, penile erection/vaginal lubrication, ability to reach orgasm, and satisfaction from orgasm. 20, 21 The screening result from ASEX allows rapid detection of sexual dysfunction, and higher scores reflect impaired sexual dysfunction. A validity and reliability study has been performed. 21 
assessment of iBD
The disease activity of CD was scored with the CDAI. Higher scores mean a worsening of underlying CD activity. 22 The MMS is another scoring system that calculates the disease activity of UC. 23 Its three scoring subcategories are daily stool frequency, rectal bleeding, and the physician's global assessment. The endoscopic appearance of the mucosa is excluded from the partial Mayo score, as opposed to the Mayo score. Higher scores mean a worsening of underlying UC disease activity. 24 
statistical analysis
The software program SPSS Version 22.0 (IBM Corporation, Armonk, NY, USA) was used for the statistical analysis. The psychiatric questionnaires and laboratory results within groups from baseline to final visit were analyzed by using a paired-samples t-test. Continuous variables were compared between groups by using the Mann-Whitney U or Student's t-tests. To evaluate correlation between variables, Pearson's or Spearman's correlation coefficients were calculated. For all statistical analyses, the level of significance was defined as P0.05.
logistic regression
We first performed univariate analysis, and then suitable candidate variables were selected. A backward logistic regression elimination method was used to refine the logistic regression model. Some possible models were evaluated to determine the best model of multivariate logistic regression.
Results
sociodemographic features
In the first phase of the study, 214 sequential IBD outpatients were invited to participate in the psychiatric questionnaires. Out of these, 37 patients were excluded according to the exclusion criteria ( Figure 1 ). Of the eligible patients who completed the questionnaire (HADS), 99 were female and 98 had UC; the mean age was 40.71±12.71 years. Sociodemographic data and data related to the underlying IBD are given for the whole group of 177 patients and for groups A and B in Table 1 .
The HADS scores of 70 patients were above the cutoff point. Sixty-seven (95.71%) patients who were above the HADS cutoff points were diagnosed as having any psychiatric disorder, as defined by SCID; the most common psychiatric diagnosis was major depressive disorder (43.3%) ( Table 2) . Forty-seven patients completed the psychiatric treatment offered (group A), and 20 patients could not complete that treatment (group B) for various reasons ( Figure 1 ).
Comparison of parameters between baseline and final visit within groups a and B
Psychiatric questionnaires (HADS, SF-36, and ASEX) and biologic parameters, including disease activity indexes (CDAI and MMS) and laboratory results, were recorded at baseline and at final visits at 6 months. HAD-Anxiety (HAD-A), HAD-Depression (HAD-D), all domains of SF-36, ASEX, and hemoglobin plus CDAI parameters were statistically improved at the final visit in group A. Two subitems of SF-36 (SF-3 and SF-8), platelets, and mean corpuscular volume (MCV) parameters were significantly worse in group B (Table 3) . a Disease severity indexes: cDai =0-150 (inactive), 150-300 (moderate), 300 (severe), modified Mayo =0-1 (inactive), 2-5 (moderate), 5 (severe). Group A: patients maintained psychiatric drug therapy during 6 months; group B: patients could not maintain psychiatric drug therapy of 6 months. Abbreviations: CD, Crohn's disease; CDAI, Crohn's disease activity index; IBD, inflammatory bowel disease; TNF, tumor necrosis factor; UC, ulcerative colitis. 
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Correlation of mean change in variables within group a at 6 months
The mean changes after 6 months (difference between final visit and baseline visit results) in HAD-D were negatively correlated with the mean changes of all the QoL items (SF-36) and positively correlated with the results of mean changes in all ASEX items. The mean changes in HAD-A were positively correlated with the mean changes in all ASEX items, except for ASEX 2.
The mean changes in all ASEX items were negatively correlated with the mean changes in all SF-36 domains.
The mean changes in MMS were negatively correlated with QoL items (SF-2), hemoglobin, and hematocrit and positively correlated with platelet counts. The mean changes in CDAI were negatively correlated with the mean changes in QoL items (SF-2 and SF-3).
The mean changes in CRP were positively correlated with MMS and CDAI and negatively correlated with hemoglobin and hematocrit. The mean changes in hemoglobin and hematocrit were positively correlated with MCV and negatively correlated with platelet counts.
results of logistic regression models
We performed a logistic regression model for the prediction of diagnosis of any psychiatric disorder in the outpatient IBD population. We ended up with two variables: that is, having sleep problems ( We performed a second logistic regression model to determine the factors for predicting which patients would complete the psychiatric treatment offered. We ended up with two variables, the first being female sex (1, 632 
side effects
Sixty-seven patients were offered antidepressant treatment. The frequency of side effects related to antidepressant usage was nearly one-third (n=19, 33.3%) of all patients. However, of the 19 patients who had any type of drug-related side effect, only five (26.3%) discontinued the antidepressant medication. The causes of discontinuation of antidepressant therapy were new-onset of sexual dysfunction in three cases, weight gain in one case, and fatigue and drowsiness in another case. The most common side effect was drowsiness and fatigue (five cases); the others were post-antidepressant therapy sexual dysfunction (four cases), weight gain (four cases), insomnia (three cases), anxiety (two cases), and nausea (one case).
Discussion
The need for psychiatric treatment was previously demonstrated to be more common in patients with IBD than in the general population. In a previous study from Canada, it is documented that only 40% of IBD patients with diagnoses of depression disorder were treated with antidepressant agents. 25 It is stated that patients with IBD were not given sufficient levels of appropriate psychiatric treatment. 25 In the screening phase of our study, we found that 14 patients were receiving some form of current psychiatric treatment. Strikingly, we detected at least 67 additional patients who needed psychiatric treatment but were undertreated (82.8%). Both gastroenterologists and other IBD practitioners, including IBD surgeons, should keep in mind the need for screening for psychiatric symptoms. 5, 26 Almost all the patients with IBD (67 of 70) who had a HADS questionnaire score above the cutoff level had a comorbid psychiatric disorder, as confirmed by the following SCID-I interview. The SCID-I interviews were done by a certified psychiatrist, which increases the diagnostic accuracy of this structured interview. 14, 15 The proportion of psychiatric disorders (67 of 177 patients, 39.5%) was found to be similar to that in other studies of an IBD population in remission. 4, 5, 27 According to our study, in the outpatient IBD population, HADS was demonstrated to be a cheap, quick, and easily applied selfreporting paper-based tool that had a very high consistency with the results of SCID-I. For the provision of better health care for these patients, we suggest clinicians consider using HADS in their daily clinical practice.
In this study, the distribution of psychiatric diagnoses (Table 2 ) was in line with the previous literature findings. [28] [29] [30] We suggest a routine psychiatrist consultation for patients at risk of a psychiatric disorder in order to reach an accurate diagnosis and to guide appropriate treatment.
In our study, the comparison of baseline and final visits within group A demonstrated that patients' adherence to adequate antidepressant treatment of 6 months duration significantly related to improvements in depression, anxiety, QoL, sexual dysfunction, and the biologic parameters 
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Psychiatric care in inflammatory bowel disease of hemoglobin and CDAI. In group B, some parameters statistically worsened: that is, SF-3 and 8 and platelet count at the final visit (Table 3) . In some nonprospective studies, psychological distress related to depression and anxiety has been associated with nonadherence to medical treatment and resulted in some detrimental effects on QoL, disease course, and treatment outcomes in the IBD patient population. 11, [27] [28] [29] Moreover, a predominantly insecure attachment style, characterized by attachment anxiety and attachment avoidance, was associated with decreased QoL in patients with IBD. 2 Thus, psychological factors and interpersonal relationships may be important issues for the course of IBD.
In our study, we examined the outpatient IBD population. As expected, most of these patients were in remission, but some of them had varying degrees of underlying IBD activity. This reflected day-to-day real-life conditions in IBD outpatient clinics. In this setup, we additionally demonstrated that adherence to psychiatric treatment seems to increase QoL and improve sexual function in IBD outpatients. Antidepressants are reported to be effective drugs for treating depression and anxiety disorders in patients with IBD. 4, 31 There are studies that have shown their additional beneficial effects on symptoms such as pain and gut irritability. 4, 5 If patients with IBD have a comorbid mood disorder, antidepressant drug treatment is also claimed to improve the course of disease with a decrease in relapse rates and use of steroids in the first year of treatment. 10 Here we revealed statistically significant improvements in some biologic parameters such as hemoglobin and CDAI after 6 months of psychiatric treatment. However, the clinical significance of this finding needs further clarification because most of our study groups were outpatients whose IBD was in remission. On the other hand, in group B, the patients not adhering to psychiatric drug therapy, platelet counts increased significantly. Although we did not measure adherence, one logical explanation for these findings may be increased adherence to the underlying IBD treatment due to these patients' decreased anxiety and depression scores. DiMatteo et al 32 have demonstrated depression to be a risk factor for noncompliance with medical treatment. Another possible explanation for the improvement of biologic parameters with 6 months of psychiatric treatment may be the claimed anti-inflammatory effects of antidepressant drugs. 4, 5 Our study population includes mostly patients with IBD in remission, so it should have been more difficult to demonstrate any possible biologic benefit since most of the patients already have a near-normal daily status. On the other hand, these findings may be a harbinger of a possible stronger biologic benefit. In terms of evidence-based medicine, the specific impact of antidepressant agents on long-term IBD activity and biologic parameters is still unknown and debatable. 33 Future prospective double-blind studies with a longer follow-up period are needed to address this issue.
It is well known that IBD and mental health problems may have a negative impact on both the QoL and sexual functioning of affected individuals. 4, 5, 34 Timmer et al 34 found that depressive mood was the strongest predictor of low sexual function (all domains of sexuality), and anxiety was associated with specific aspects of sexuality such as frequency of intercourse in female patients. We demonstrated that, between final and baseline visits, the variation in ASEX scores was correlated with the mean change in depression and anxiety scores and in QoL scores. However, we could not demonstrate any correlation between mean change in ASEX scores and mean change in biologic parameters. These results together lead us to suggest that improvement in all ASEX items is related to psychological parameters rather than biologic parameters.
Of note, most of the group A patients were female, and the decrease in depression scores seems to be associated with an improvement in sexual dysfunction scores, especially in the women's patient group. So our results were similar to those of Timmer et al 34 in terms of female sex being associated with higher depression rate, higher sexual dysfunction rate, and greater adherence to psychiatric drug treatment.
An insecure attachment style characterized by attachment anxiety and avoidance may be one way to explain impaired interpersonal relationships in patients with IBD. In a recent study, impaired close interpersonal relationships related to both anxious and avoidant attachment styles are found to be important 2, 8, 9 yet differential predictors of sexual function in men and women.
We computed the mean change in each variable between baseline and final visits within each group and then compared groups A and B. The means of all psychiatric test items were significantly improved at the final visits in group A compared to those of group B. These results demonstrate the importance of a sufficient psychiatric treatment period in the IBD patient population.
logistic regression analysis
In previous studies on the IBD patient population, female sex, unmarried status, higher education level, and poor psychological well-being were factors predicting a psychiatric diagnosis. 25, 29 However, we could not demonstrate these factors for depression and/or anxiety disorder. In our patients, 
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Yanartas et al self-reported sleeping problems and past psychiatric family history were found to be related to a psychiatric disorder, compatible with the literature. 5 Thus, this may be another important issue in patients with IBD. In our study, female sex and the presence of comorbid diseases were found to be related to prediction of adherence to psychiatric treatment. Treatment adherence is reported to be higher in female patients, 35 and this may warn us about low psychiatric treatment adherence in male patients.
side effects
Although 33.3% of the patients complained of at least one side effect with their antidepressant drug, only a small percentage of them (8.7%) discontinued treatment because of such side effects. Treatment with antidepressant drugs seems to be effective and well tolerated for depressive and anxiety disorders in IBD outpatient population. Our prospective side-effect findings are in accordance with previous reports in cross-sectional and/or retrospective studies. 5, 33 limitations Our study has several limitations. First, we could not compare our findings according to the subtype of IBD because of the relatively small number of patients in group A and group B. Second, our follow-up period was relatively short. Another limitation might be the profile of patients related to IBD activity. Our study included patients with IBD from outpatient clinics, of whom most were in a state of remission. Although this profile is a good reflection of the real day-to-day life of an IBD outpatient clinic, even more individuals with flare-ups of IBD may need greater psychiatric attention.
Conclusion
To the best of our knowledge, this is the first prospective interventional follow-up study of IBD outpatients in whom psychiatric diagnoses were made by a psychiatrist using a structured clinical interview according to DSM-IV Text Revision (TR) to determine the effect of psychiatric treatment on scores for depression, anxiety, QoL, and sexual dysfunction. For the first time in literature, this study demonstrated that 6 months of psychiatric treatment in IBD outpatients with diagnoses of psychiatric depression and/or anxiety disorder are associated with improved sexual function. Statistically significant improvements of the scores for depression, anxiety, and QoL were also shown with antidepressant drug treatment in the same patient population. Psychiatric drug treatment was found to be associated with an improvement in CDAI in patients with IBD. These improvements were not observed in patients who could not adhere to the psychiatric treatment despite their need. Antidepressant agents seem to be well tolerated with minimal side effects. Depression and anxiety are common among IBD outpatients, and HADS seems be a cheap, helpful, easy-to-use instrument to screen for anxiety and depression in these patients. A multidisciplinary approach addressing depression and anxiety not only may improve patients' psychiatric symptoms but also may have some additional benefits on their QoL, sexual functioning, and disease activity related to IBD.
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